3 Exponents, Logarithms, and Their Graphs 4/29/14
3.1 Exponential Functions

Complete yout Unit 3 pretest.



3.1 Exponential Functions 4/29/14

Exponential growth - a quantity grows exponentially over time
f(x)=3" gx)=12"  hx)=7
3,1 7! > 7

Exponential decay - a quantity decays exponentially over time

f(x)=03"  g(x)=.12"  h(x)=3]"

Kag@.o"r) 0.002,0.0D3) <7



3.1 Exponential Functions 4/29/14

Compound interest - the accrual of interest in an account
when the interest gained also collects interest

Sam puts $300 in a savings account which pays 1.9%
annually compounded monthly.

annuaﬂy - 1 _,Z,‘me, /y o

monglly el et o

weekKkly - ’

daily - 6 - /:,rneS/yf‘
3 é 6 vZMLG 3 //p



3.1 Exponential Functions 4/29/14

IWBAT identify the general formula for an
exponential function, find the value of an
account when given the initial investment
amount, interest rate, compounding
period, and time, and evaluate an
exponential function for a given input
value. I will capture my thinking using
the math note catcher including teacher
and student-team modeled example
problems on the Promethean board. I will
demonstrate my understanding on my exit
ticket.



3.1 Exponential Functions 4/29/14
Identify the general formula for an exponential function.

_ X a = initial amount
fx)=a®b b = growth factor

fx)=2*3"

S Q
|

=
S
f(x)=.5 78
-9

S &
I

IWBAT identify the general formula for an exponential function, find the
value of an account when given the initial investment amount, interest
rate, compounding period, and time, and evaluate an exponential
function for a given input value.



3.1 Exponential Functions 4/29/14
Evaluate an exponential function for a given input value.

Find £(3)

fo=3  frh=3=27

IWBAT identify the general formula for an exponential function, find the
value of an account when given the initial investment amount, interest
rate, compounding period, and time, and evaluate an exponential
function for a given input value.



3.1 Exponential Functions 4/29/14
Find the value of an account when given the initial investment

amount, interest rate, compounding period, and time.

A(r)=P(1+2)"

n

2= principel (inibial amt

[~ = nderest rade

t = éu\mﬁ,

Nn = ﬂwmloarof aam{)owbﬁmo}f}«q L Aiytar
A@*‘- oMUY 2 Jer Lime &

IWBAT identify the general formula for an exponential function, find the
value of an account when given the initial investment amount, interest
rate, compounding period, and time, and evaluate an exponential
function for a given input value.



3.1 Exponential Functions 4/29/14
Find the value of an account when given the initial investment
amount, interest rate, compounding period, and time.

A(r)=P(1+2)"

Sam puts $300 in a savings account which pays 1.9%
compounded annually. How much 1s in his account after 3

years? m( 4___Q{_C?_> $r5 ,_? )

Sam puts $300 in a savings account which pays 1.9%
annually compounded monthly. How much is in his

account after 3 years? 54,
0, 0 (7 _?}S
=*37.58

IWBAT identify the general formula for an exponential function, find the
value of an account when given the initial investment amount, interest
rate, compounding period, and time, and evaluate an exponential
function for a given input value.




3.1 Exponential Functions 4/29/14
Find the value of an account when given the initial investment

amount, interest rate, compounding period, and time.

e 1s an irrational number. This means that its decimal
representation goes on and on forever and does not repeat.

er2.71582818284590...

. . 1\»
e 1s approximated by (1 + n) for very large values of n

221 Al ln &

For continuous compounding:

A(t) = pe’’

IWBAT identify the general formula for an exponential function, find the
value of an account when given the initial investment amount, interest
rate, compounding period, and time, and evaluate an exponential
function for a given input value.



3.1 Exponential Functions 4/29/14
Find the value of an account when given the initial investment

amount, interest rate, compounding period, and time.

Sam puts $300 in a savings account which pays 1.9%
annually compounded continually. How much is in his
account after 3 years?

A(r) = pe’’

302) 6(3-0.05?): 3‘? ,?) 12 ‘5C?

IWBAT identify the general formula for an exponential function, find the
value of an account when given the initial investment amount, interest
rate, compounding period, and time, and evaluate an exponential
function for a given input value.



3.1 Exponential Functions 4/29/14

Vocabulary 3.1.1 p. 22
Practice 3.1.2
Apex quizzes 3.1.3 & 3.1.4

IWBAT identify the general formula for an exponential function, find the
value of an account when given the initial investment amount, interest
rate, compounding period, and time, and evaluate an exponential
function for a given input value.



3.2 Examples of Applications of 4/30/14
Exponential Functions

Evaluate an exponential function for a given input value.

Find 7 (4).
f()C)=.5*3x Q(QX:dS“xSqf:,g-g(:é/Q.S

fy=12"  flu)=12"=30 7 3¢

flx)=2*(3) fla)=2 1)“:_:3..._’_ -

L |



3.2 Examples of Applications of ) N+ 4/30/14
Exponential Functions %\ P

Find the value of an account When ogiven the initial investment
amount, interest rate, compounding period, and time.

$400..2.27%, compounded monthly, 5 years
[=H 0N =/ .

A(s)= 1+ MM) — 140120

$3,000, 8.8% per day, 14 days

3 ({wogg}}q;ﬁ???od >0
0026 =44297.(%




3.2 Examples of Applications of 4/30/14
Exponential Functions

IWBAT define logistic growth and use exponential
functions to solve real-world problems. I will
capture my thinking using the math note catcher
including teacher and student-team modeled
example problems on the Promethean board. I will
demonstrate my understanding on my exit ticket.



3.2 Examples of Applications of 4/30/14
Exponential Functions

Logistic Growth: A type of growth that is exponential early,
but slows as it reaches a maximum value.

Logistic Growth

Carrying capacity (K)

% 1000
3 Number 800
£ of 600
=

S weevils 400
g 200
5 0

ot 10 20 50 100
dN/dt=rN K wee ks

Time (generations)

IWBAT define logistic growth and use exponential functions
to solve real-world problems.



3.2 Examples of Applications of 4/30/14
Exponential Functions

Carbon Dating Problem
Apex 3.2.1, pp. 8-10

IWBAT define logistic growth and use exponential functions
to solve real-world problems.



3.3 Graphs of Exponential Functions 5/01/14

Find the value of an account when given the initial
Investment amount, interest rate, compounding
period, and time.

$20,000 , 0.01%, monthly, 19 years

/ (m):%;voo( i(kgfl )UCT .\’1>

do a
D O3%.05 .
$1200, 1.3%, continuously, 5 years }AGA*PQI

A )= 120 Lo _ $ 12 %0 9




3.3 Graphs of Exponential Functions 5/01/14

X =0
)23 Ly=3% =4 (0,1)

fx)=9*5 Lly= 9.5 =49

f(x)=12%0.0T £1)=12-001= )5
Q“:—/—J}LL@@WD?”



3.3 Graphs of Exponential Functions 5/01/14

IWBAT determine if an exponential function 1s an
increasing or decreasing function when given its
base; identify the domain, range, and y-intercept of
exponential functions; and identify the exponential
function that represents a given graph. I will
capture my thinking using the math note catcher
including teacher and student-team modeled
example problems on the Promethean board. I will
demonstrate my understanding on my exit ticket.



3.3 Graphs of Exponential Functions 5/01/14

Determine if an exponential function is an increasing
W or decreasing function when given its base.

f| F@)=09%3 §io)=0.9
b>1%7€63:2,?—

MU f(x)=3*%5" L{)="3
O%dxﬁm: o

IWBAT determine if an exponential function is an increasing or
decreasing function when given its base; identify the domain,
range, and y-intercept of exponential functions; and identify the
exponential function that represents a given graph.



3.3 Graphs of Exponential Functions 5/01/14

Identify the domain, range, and y-intercept

Mot 03
Do cld Ko fuanlesny

$HY=3% Kot 7>O
()=3-3 =3 >
= e o

R TR

IWBAT determine if an exponential function is an increasing or
decreasing function when given its base; identify the domain,
range, and y-intercept of exponential functions; and identify the
exponential function that represents a given graph.



3.3 Graphs of Exponential Functions 5/01/14

Identify the domain, range, and y-intercept

of exponential functions.

f(x)=12*0.17 (0,13)
™ all K4
/’{ | Y20

IWBAT determine if an exponential function is an increasing or
decreasing function when given its base; identify the domain,
range, and y-intercept of exponential functions; and identify the
exponential function that represents a given graph.



3.3 Graphs of Exponential Functions 5/01/14

Identify the exponential function that represents a given graph.

y=ak’ b>1
ab=9 RE S

(0,3
3’o:§ <[r6> < I}H.f”‘w{{;
2 3 (lab)T

_2 (C)/ a *
b=% )

y: B%X

IWBAT determine if an exponential function is an increasing or
decreasing function when given its base; identify the domain,
range, and y-intercept of exponential functions; and identify the
exponential function that represents a given graph.



3.3 Graphs of Exponential Functions 5/01/14

Identify the exponential function that represents a given graph.
D<Lb< |
a=2

L
073 0y

= =
~_3
7

=l
o=

IWBAT determine if an exponential function is an increasing or
decreasing function when given its base; identify the domain,
range, and y-intercept of exponential functions; and identify the
exponential function that represents a given graph.



3.3 Graphs of Exponential Functions 5/01/14

Vocabulary 3.3.1 p. 13
Practice 3.3.2
Apex quiz 3.3.3

IWBAT determine if an exponential function is an increasing or
decreasing function when given its base; identify the domain,
range, and y-intercept of exponential functions; and identify the
exponential function that represents a given graph.



3.4 Logarithmic Functions 5/02/14

Identify the domain, range, and y-intercept
of exponential functions.

fry=ax8 (O, 4)
(Df {L Rew( ﬂmbvs

K. v>O

f(x)=.01¥99"  (0,.01)
(bia/&Q&b( ﬁmLbe'$

R v>O



3.4 Logarithmic Functions 5/02/14

IWBAT convert exponential functions into
common or natural logarithmic functions. I
will capture my thinking using the math note
catcher including teacher and student-team
modeled example problems on the Promethean
board. I will demonstrate my understanding
on my exit ticket.



3.4 Logarithmic Functions 5/02/14
Logarithmic functions are the inverse of
exponential functions.

Recall that inverses are flipped across the line y =x,
and that all of the points of the original graph (x, y)
become (y, x).

Exponentials are functions. Are logarithms functions?
What test can we run to tell us?

A&

Convert common and natural logarithmic
functions into exponential functions.



3.4 Logarithmic Functions 5/02/14

/ f(x)=b" £ (y) =logy
a=h" c =log,a /

10" =100 log,,100 =x
/62 00 Y=o
X'.__" _/d% /ﬂZ]

Convert common and natural logarithmic
functions into exponential functions.



3.4 Logarithmic Functions 5/02/14

common logarithm natural logarithm
log;x =logx y =Inx x=e
e HE
Solve and rewrite in another form.
log;(,1000 = x [n1000 = x
/) X @X = (e
Z (02D
(n 2= & A0
/0"3 T =S
/03:/@w

Convert common and natural logarithmic
functions into exponential functions.



3.4 Logarithmic Functions 5/02/14

a=h" Change of base property
— loga
loga=c lo g, = losh

log(a’) =clog(a)

Vocabulary 3.4.1 p. 10
Practice 3.4.2
Apex quiz 3.4.3

Convert common and natural logarithmic
functions into exponential functions.



3.5 Graphs of Logarithmic Functions 5/05/14

Convert exponential functions into
common or natural logarithmic functions.

f(x)=b" £ (v) =logy

24 =3" T
181=¢" x= {n IS
63=5" X = o3

= Loy,



3.5 Graphs of Logarithmic Functions 5/05/14

Find £(5).
In(3x)= (n(35)=1r!7?

in(%)= n(1)=0O

Zn( 35x) = Z,n (3)3 04%



3.5 Graphs of Logarithmic Functions 5/05/14

IWBAT determine the values for which a
logarithmic function increases or decreases, and
identify the domain, range, x-intercept, and
asymptote, and decide whether it decreases or
increases given a logarithmic function. I will
capture my thinking using the math note catcher
including teacher and student-team modeled
example problems on the Promethean board. I will
demonstrate my understanding on my exit ticket.



3.5 Graphs of Logarithmic Functions 5/05/14

Determine the values for which a logarithmic
function increases or decreases.

(o (X
log,x 7:% () Inyx
mafews:% {na{fw%m.a&_
>0 x>0
oggx NS 7 e, Ingx
mc/‘am,‘a% /N efw%m%
X200 0<b<lo(ee(, i
log, sx
&QQ/-M:/L?\ 0{.60/’&@%\“9\
X >0 X >0

IWBAT determine the values for which a logarithmic function
increases or decreases, and 1dentify the domain, range, x-intercept,
and asymptote, and decide whether it decreases or increases given a
logarithmic function.



3.5 Graphs of Logarithmic Functions 5/05/14
Identify the domain, range, x-intercept, and asymptote.
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IWBAT determine the values for which a logarithmic function
increases or decreases, and identify the domain, range, x-intercept,
and asymptote.



3.5 Graphs of Logarithmic Functions 5/05/14

Vocabulary 3.5.1 p. 15
Practice 3.5.2
Apex quiz 3.5.3

IWBAT determine the values for which a logarithmic function
increases or decreases, and identify the domain, range, x-intercept,
and asymptote.



3.6 Properties of Exponents & Logarithms 5/06/14

Name this property and rewrite the two examples.

Ckamje of base

logy{a) = 1ozl




3.6 Properties of Exponents & Logarithms 5/06/14

IWBAT identify an equivalent logarithmic
expression using the change-of-base formula, and
evaluate logarithmic expressions. I will capture
my thinking using the math note catcher
including teacher and student-team modeled
example problems on the Promethean board. I will
demonstrate my understanding on my exit ticket.



3.6 Properties of Exponents & Logarithms 5/06/14
Multiplication Law of Exponents & Logarithms

log(a*b) =log(a) +log(b)
log(i3) = log {83+ oy (5)
log(6) +1log(5) = (@3 (6:5) = /aj (30)

mgy N _ m+n
A a —d

I
F=F gl 0
%a 1 Yg %Y "%'Y:
8i* 8+ = ¢4

IWBAT identify an equivalent logarithmic expression using the
change-of-base formula, and evaluate logarithmic expressions.



3.6 Properties of Exponents & Logarithms 5/06/14
Subtraction Law of Exponents & Logarithms

log(a) —log(b) =log(%)
log(6) —log(8) = (a% [?ﬂ = /‘”j (%)
log(ll;) — [030{3 o /03 {/:?\

m-—=—n

Q:leE
Il
Q
Y
~+-
3
g

-I‘—*-w‘-lh

]

" iy
N\l

]

P,
D
B -1

IWBAT identify an equivalent logarithmic expression using the
change-of-base formula, and evaluate logarithmic expressions.



3.6 Properties of Exponents & Logarithms 5/06/14
Power Property of Logarithms

log(d®) = mlog(a)

log(7)= X /003 (?)
log( ézx) = X /ag <—'33
(gj (fﬁ;%@(%)

IWBAT identify an equivalent logarithmic expression using the
change-of-base formula, and evaluate logarithmic expressions.



3.6 Properties of Exponents & Logarithms 5/06/14
These are always trueif >0 and b # 1.

log,1=0 log,b =1
b =1 b'=b

IWBAT identify an equivalent logarithmic expression using the
change-of-base formula, and evaluate logarithmic expressions.



3.6 Properties of Exponents & Logarithms 5/06/14

Vocabulary 3.6.1 p. 21
Practice 3.6.2
Apex quizzes 3.6.3, 3.6.4, & 3.6.5

IWBAT identify an equivalent logarithmic expression using the
change-of-base formula, and evaluate logarithmic expressions.



3.7 Solving Exponential Equations 5/07/14
Apply the properties of exponents and logarithms

to simplify expressions.
Simplify without using a calculator.

log(7) +log(6) = leog (7G) = LoqlH3)

log(12) —log(9) = /03<%) = ZG‘Q(‘%)

Are these equivalent? If not, change the right-hand
side to make them equivalent.

45*47=4;a{ /_/f&
(oD

log,(12) =log(4) *og( -/;/; %@




3.7 Solving Exponential Equations 5/07/14

IWBAT use properties of exponents and
logarithms to solve exponential equations.
I will capture my thinking using the math
note catcher including teacher and
student-team modeled example problems
on the Promethean board. I will

demonstrate my understanding on my exit
ticket.



3.7 Solving Exponential Equations 5/07/14
Use properties of exponents and logarithms to solve

o €X onentgal equations. i
0 Ll @=12) 1 (104=Bs5)

X nley=(n( e[ 0\ =00, (39)
X = la (!];)) 2 ‘b){LD: /o:?(%g)
/o 2721 55) (n(e")=(178)
X log (2= Zm(%% X lnle)= (417Y)
R X = (R (17%)
B /oﬁ(lﬁ"ﬁ)
X’_‘ zJDCa?)

IWBAT use properties of exponents and logarithms to solve
exponential equations.



3.7 Solving Exponential Equations 5/07/14
Use properties of exponents and logarithms to solve
exponential equations.

4*3 —262 6*ex=12.36

)

(5 7’““ (n(€)= (200
X ti@.i g; 23“) (&)= 20&)
dag s oj)(tah A= (’) ==
X=0.3%5 9 (2%)=(1024
4)( (.oa[(_-):' JOX
( 3x) =162754. 79) S 43 %LOD(:L
3= (le235439)  x=

E >
v &

—_—
e

——

~—

IWBAT use properties of exponents and logarithms to solve
exponential equations.



3.7 Solving Exponential Equations 5/07/14

Vocabulary 3.7.1 p. 15
Practice 3.7.2
Apex quizzes 3.7.3

IWBAT use properties of exponents and logarithms to solve
exponential equations.



3.8 Solving Logarithmic Equations 5/08/14
Rewrite a logarithmic equation into an

equivalent exponential equation.
W@ =12} 10" =35
X nle) :”2@> X (1= Lo%5(35)
}(:—L)’) /2) X:(Dob-(,g'é)

27 =155
X Lnig)=Ln 1’?83 X LAY :r,o#{_ﬁ%
Nos FANNSa-Yoy

=




3.8 Solving Logarithmic Equations 5/08/14

IWBAT use properties of exponents and
logarithms to solve logarithmic equations,
and rewrite an equation that includes a
natural log into an equivalent exponential
equation. I will capture my thinking using
the math note catcher including teacher and
student-team modeled example problems on
the Promethean board. I will demonstrate
my understanding on my exit ticket.



3 8 Solving Logarithmic Equations 5/08/14
3. Use properties of exponents and logarithms to solve

XX}L)C% ** exponential equations.
log( —) =35 log(17x) =35
{ (!?— -}-/gc:)[ﬂ
oy [N)— log(1#)=5 i’jz g S

4 {03 (7))  +/o (17) "/’J/ﬂ ) = 6—/03(?4)
/03 (XBe— 51‘—/03(1?3 § 3 ’

/0" 10" = 12
X = /05 zc)f’ij&ﬂ P
= ; 7w %
b §= /00008 - [+ ;( i
Y= )}—OC?)OC)O '-68%2\-33_

IWBAT use properties of exponents and logarithms to solve
logarithmic equations, and rewrite an equation that includes a
natural log into an equivalent exponential equation.



3.8 Solving Logarithmic Equations 5/08/14
Use properties of exponents and logarithms to solve
exponential equations.

log(7) =7 log(6x) =2. 5
(o [« ——/ (e = * (G)-\- CX\
A% Oja} +logLe) m@m g “’3“5
[03(%\ Dfnogm Lo ()= 2. 5 log (4)
() g {OA 25
X= 0 '/0,05 )(:'/0‘:)'5 -0
Y= 000000 6 10 .
X = (0,029,000 X= 5230

IWBAT use properties of exponents and logarithms to solve
logarithmic equations, and rewrite an equation that includes a
natural log into an equivalent exponential equation.



3.8 Solving Logarithmic Equations 5/08/14
Rewrite an equation that includes a natural log
into an equivalent exponential equation.

In(5) =x 5 - ;Zn(6) =x-°
=5 (n(6)=5x
> =6

IWBAT use properties of exponents and logarithms to solve
logarithmic equations, and rewrite an equation that includes a
natural log into an equivalent exponential equation.



3.8 Solving Logarithmic Equations 5/08/14

Vocabulary 3.8.1 p. 15
Practice 3.8.2
Apex quizzes 3.8.3

IWBAT use properties of exponents and logarithms to solve
logarithmic equations, and rewrite an equation that includes a
natural log into an equivalent exponential equation.



3.9 Exponents, Logarithms, and Their Graphs 5/09/14
Use properties of exponents and logarithms
to solve logarithmic equations.



3.9 Exponents, Logarithms, and Their Graphs 5/09/14

Complete the Unit 3 test: 3.9.2.



